Abstract. The exterior square is a homological functor originated in the homotopy theory, while Bieberbach groups with symmetric point group are torsion free crystallographic groups. In this paper, the generalization of the exterior square of a Bieberbach group with symmetric point group is constructed up to finite dimension.
Introduction
The exterior square of a group G, G ∧ G is defined as G ∧ G = (G ⊗ G)/∇(G) where G ⊗ G is the nonabelian tensor square of G and ∇(G) is the central subgroup of G ⊗ G. For g and h in G, the coset (g ⊗ h)∇(G) is denoted by g ∧ h [2] . G ⊗ G is a group generated by the symbols g ⊗ h, for all g, h ∈ G, subject to relations gh ⊗ k = (g h ⊗ k h )(h ⊗ k) and g ⊗ hk = (g ⊗ k)(g k ⊗ h k ) for all
is generated by the element g ⊗ g, for all
In [6] , the exterior square of a Bieberbach group of dimension four with symmetric point group of order six, B 1 (4) was computed and is given in the following theorem.
Theorem 1.
The exterior square of B 1 (4) is nonabelian and is given as follows:
In this paper, the exterior square of the group B 1 is generalized up to dimension n, denoted
Preparatory Results
In this section, some basic definitions and some preparatory results are presented.
Definition 1 ( [4]
). Let G be a group with presentation 〈G | R〉 and let G ϕ be an isomorphic copy of G via the mapping ϕ :
Lemma 1 ( [4])
. Let x and y be element of G such that
In [5] , the generalized presentation of the polycyclic presentation of the group B 1 has been constructed as in Lemma 2. Besides, the generalizations of the central subgroup of B 1 (n)⊗B 1 (n) of the group, ∇(B 1 (n)) and the nonabelian tensor square of the group, B 1 (n) ⊗ B 1 (n) and are also constructed in [5] as given in Theorem 4 and Theorem 5, respectively.
Lemma 2 ( [5]
). The polycyclic presentation of B 1 (n) is consistent where
Theorem 3 (∇(B 1 (n)) [5] ). The subgroup ∇(B 1 (n)) is given as
Theorem 4 (B 1 (n) ⊗ B 1 (n) [5] ). The nonabelian tensor square of B 1 (n) is nonabelian and is given as follows:
where
Main Result
In this section, the generalization of B 1 (n) ∧ B 1 (n) is constructed as in the following theorem.
The nonabelian exterior square of B 1 (n) is nonabelian and is given as follows: and g w = a ∧ l p for 5 ≤ p < q ≤ n.
